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A B S T R A C T   

Benefit transfer is a non-market valuation method that offers a quick and cost effective alternative to costly 
valuation methods for assessing the economic value of environmental goods and policies in tourism. This paper 
assesses the validity of the benefits transfer method for the policies to adapt to climate change impacts across 
tourist destinations. To do so, a discrete choice experiment is designed and conducted simultaneously across 
seven island destinations with similar sociological and environmental characteristics. The results show some 
climate change adaptation policies are more valued than others by tourists, and some destinations attract higher 
preferences for environmental actions. The tests give significant support to the validity of the transfer of benefits 
of adaptation policies across destinations, thereby providing an alternative for the economic assessment of the 
benefits of non-market goods and climate change adaptation policies in tourism, as worldwide information about 
the costs and benefits involved in tourism policy decision making become increasingly available.   

1. Introduction 

The tourism industry is subject to potential impacts of global climate 
change that are likely to have significant economic effects because 
tourist demand may react to the changes in the environmental attributes 
of tourist destinations (Gössling et al., 2012; Scott, Hall, & Gössling, 
2012; Scott & Lemieux, 2012; Atzori et al., 2018). That is, as the impacts 
of climate change are experienced at destinations, tourists may change 
their behaviour and opt for alternative destinations with lower risks 
(Hall et al., 2012; Nilsson & Gössling, 2013). For instance, tourists are 
sensitive to heat waves and extreme temperatures at destinations (Rutty 
& Scott, 2010), as well as to melting glaciers (Heron et al., 2017), beach 
degradation and tropical diseases (Atzori et al., 2018), higher risks of 
forest fires (Amelung & Nicholls, 2014; Arabadzhyan et al., 2020), 
among other valued resources that may be affected such as ecosystems 
services of flag species (whales, dolphins or birds) and the idiosyncratic 
natural features of coastal areas (Kaján & Saarinen, 2013; Kaján et al., 
2015). 

The study of the impacts of climate change at tourist destinations is 
also relevant in order to decide upon the most efficient policy measures 
that should be undertaken in order to prevent the expected socioeco-
nomic damages and losses (Buzinde et al., 2010; Rulleau & Rey-Valette, 
2013). This paper analyses the most relevant impacts of climate change 

in island tourism destinations and the associated adaptation policies 
(Arabadzhyan et al., 2020; Scott et al., 2019). Island destinations are 
likely to be most affected because of their long coastal areas and large 
endowments of marine and terrestrial ecosystems, and because most of 
them focus on tourism as their most important economic activity 
(Cashman et al., 2012; Scott et al., 2019; Susanto et al., 2020). The 
research question is to what extent there is scope for the application of 
the benefit transfer methodology for assessing the economic value of 
climate change adaptation policies across tourist destinations. In this 
vein, the importance of this research lies on the fact that the tourism 
sector and the tourism academy lack capacity to provide the massive 
information required to promote fast and smart adaptation to climate 
change. (Scott, 2021). 

Benefit transfer is a method for assessing the potential economic 
value of environmental impacts utilizing research from pre-existing 
studies for which estimates are available (Johnston et al., 2015; 
Smith, 1992). That is, values or data from a “study site” are available or 
collected to be applied or transferred to a “policy site” where no data is 
available. The benefit transfer method has been utilized in many ap-
plications to assess the costs and benefits related with environmental 
impacts and policies (Johnston & Rosenberger, 2010; Rosenberger & 
Loomis, 2003). Its origins are in the 1980s, although is not until the 
1990s that the method became scientifically formalized and supported 
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by academic scholars, becoming the most applied method in the context 
of benefit cost analysis (Boyle & Bergstrom, 1992; Brookshire & Neill, 
1992). 

The principal advantage of benefit transfer is that it reduces the costs 
of time and money that are needed to assess the benefits of environ-
mental policies utilizing other non-market valuation methods (Johnston 
et al., 2021). Kaul et al. (2013) showed that the accuracy of benefit 
transfer differs depending on the type of economic valuation method on 
which the transfer is supported. In the 1990s most applications of benefit 
transfer were based on the contingent valuation method (CVM), 
although in the last two decades there has been some attempts to explore 
the accuracy of benefit transfer for the discrete choice experiments 
(DCE) method (Andreopoulos & Damigos, 2017; Brouwer et al., 2015; 
Colombo et al., 2007; Johnston & Duke, 2010; Morrison et al., 2002), 
also within the tourism literature with details provided later. Authors 
have advocated the advantages of DCE for benefit transfer because it 
provides more detailed descriptions of the goods to be valued allowing 
for the valuation of multiple attributes, and therefore enabling a closer 
adjustment to the specific characteristics and scenarios of the policy sites 
and the policy proposals (Johnston et al., 2021). 

DCE is an attribute-based valuation method that consists of asking 
tourists to choose between alternative profiles defined by different 
combinations of policy measures or environmental impacts (Hoyos, 
2010; Mariel et al., 2021, p. 129). This method has become very popular 
in the evaluation of tourists’ preferences and economic values in both 
natural areas and other policy destination settings (Eymann & Ronning, 
1997; Huybers, 2003; Kemperman, 2021; Morley, 1994). 

This paper utilizes DCE for the evaluation of climate change policies 
at island destinations and tests the validity of the transfer method across 
a set of islands in the Mediterranean and Atlantic regions. The validity 
and reliability of the benefit transfer method have not been earlier 
assessed in the context of tourist policies. Therefore, the paper fills a 
research gap in the area of environmental valuation in tourism by 
exploring the prospects of conducting benefit transfer analysis. The 
development of this area of research could enable tourist destinations to 
have available more efficient alternatives to assess the economic bene-
fits of environmental policies and natural resources. 

The paper is structured as follows. Section 2 presents a review of the 
relevant literature related to climate change impacts and the utilization 
of DCE in the valuation of natural assets in tourism. Section 3 outlines 
the research methods utilized for benefit transfer and section 4 describes 
the data collection procedure. Section 5 presents the results of the DCE 
data analysis and benefit transfer testing procedures. Finally, Section 6 
discusses the results while Section 7 summarizes the main conclusions 
and implications of the study. 

2. Literature review 

2.1. Valuation of the environment with DCE in tourism 

The tourism industry utilizes a large amount of natural and envi-
ronmental assets in the production of services offered to tourists 
(Holden, 2016; Tang, 2015). This has prompted tourism scholars to 
apply non-market valuation techniques for the assessment of natural 
resources and environmental policies. In the last decades, DCE have 
become one of the most popular methods overcoming CVM (contigent 
valuation methods) as the most applied non-market valuation approach 
(Kemperman, 2021; Kim & Park, 2017). 

The applications of DCE in tourism have paid much interest to nat-
ural areas and ecotourism activities. For instance, Chaminuka et al. 
(2012) focused on tourists’ preferences for ecotourism in rural com-
munities while Olmsted et al. (2020) assessed the support of conserva-
tion programs in ecotourism. There are also a number of applications 
intended to elicit the willingness to pay of tourists for the attributes 
related to the management of the ecosystems and congestion in natural 
areas (Dumitras, 2017; Leon et al., 2015; Naidoo et al., 2021). Enríquez 

and Bestard (2020) applied DCE to evaluate the economic impacts of 
climate change on some of the marine and coastal features enjoyed by 
tourists, in particular, those caused by beach retreat, jelly fish outbreaks 
and ecosystems deterioration. 

The preferences of tourists for the observation of wildlife species, 
such as marine mammals and birds have been also the object of signif-
icant research utilizing DCE (Bach & Burton, 2017; Kubo et al., 2019; 
Lee et al., 2010; Malpica-Cruz et al., 2017). Further, DCE have also 
helped scholars to elicit tourists’ preferences for climate change policies 
such as carbon neutral schemes in aviation (Choi & Ritchie, 2014), the 
value of specific adaptation measures in key tourist sectors such as skiing 
tourism (Landauer et al., 2012), and the change of destination because 
of climate change at tourist destinations (Seekamp et al., 2019). Linked 
to the assessment of externalities in the transportation system, some 
efforts have been paid to the preferences for transportation modes and 
policies (Hergesell & Dickinger, 2013) and the assessment of the 
tourism-traffic paradox in mountain destinations (Scuttari et al., 2019). 

Although not directly related to environmental resources, the po-
tential preferences of tourists for better management of cultural heri-
tage, and the value raised by heritage attributes to their travel 
experiences, have also received the attention of DCE researchers. For 
instance, Choi et al. (2010) studied the economic value of cultural sites, 
while Lacher et al. (2013) focused on the role of heritage and cultural 
elements in the preferences for coastal tourism. 

2.2. Impacts of climate change in island tourist destinations 

Tourism is going to be importantly affected by climate change 
because it is expected to affect the environmental attributes that attract 
tourists to destinations. The particular impacts are going to depend on 
the type of destination, with those placed along coastal areas being 
specifically affected by the sea level rise and the damages to marine 
ecosystems (Arabadzhyan et al., 2020), including cultural heritage as-
sets (Reimann et al., 2018). These impacts are likely to affect both the 
supply and demand of tourism. 

For instance, climate change may erode coastal areas and reduce 
beach spaces, making tourists less willing to return or to change the 
decision to travel to those destinations that are affected (Raybould, 
2013). However, there is compelling evidence that restoration policies 
are valued by tourists making them to favourably reconsider their 
traveling decisions (Koutrakis et al., 2011; Rulleau & Rey-Valette, 2013; 
Kontogianni et al., 2014; Enríquez and Bestard, 2020). In this vein, 
Buzinde et al. (2010) have proven that beach nourishment has dual 
impact on visitors, at the level of the image enhancement and in shaping 
perceptions of space. With the benefits of beach restoration measures 
being understood by almost all, the problem of many SIDS and outer-
most regions is their inability to afford the major costs associated with 
structural protection and beach nourishment, and to access to environ-
mentally sustainable sources of sand (Scott, Simpson, & Sim, 2012). 

Many tourist destinations also depend on the quality of their biodi-
versity of marine and land environments, which may be affected by 
climate change (Arabadzhyan et al., 2020; Scott & Lemieux, 2012). 
Evidence shows that tourists react negatively to the increase of jellyfish 
populations in coastal areas (Nunes et al., 2015; Enríquez and Bestard, 
2020), while the degradation of coral reefs and ecosystems reduces the 
quality of the amenities tourists enjoy at destinations (Verkoeyen & 
Nepal, 2019; Nilsson & Gössling, 2013). Likewise, the reduction of the 
stocks of flag species such as turtles or whales, may lead to changes in 
traveling decisions and to a reduction of the economic potential of their 
related activities (Poloczanska et al., 2009; Gössling et al., 2012). 
Tourists’ economic values for restoration policies of ecosystem services 
have also been demonstrated to be significant e.g. in the cases of coral 
reefs (Rolfe & Windle, 2012; Tseng et al., 2015; McClenachan et al., 
2018) and coastal and marine conservation (Schuhmann et al., 2019; 
Enríquez and Bestard, 2020). 

Tourists are also sensitive to the rise in temperature and possible 
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extreme weather events, since the weather is the most important vari-
able in traveling decisions (Rutty et al., 2020; Scott et al., 2008; Scott & 
Becken, 2010). Thus, there can be changes in the flow of tourists to 
destinations (Gómez-Martín et al., 2014) i.e. some destinations may 
become less attractive because of the frequency of heat waves in the 
summer season while other destinations may be favoured because of 
more pleasant weather conditions (Rutty & Scott, 2010). Cavallaro et al. 
(2017) found that climate change will impact the type of activities 
tourists can carry out thereby having an effect on the seasonality of the 
flow of tourists to some destinations (Mattheus et al., 2021; Rutty et al., 
2020). 

The environmental risks caused by more probable wildfires and in-
fectious diseases at destinations are also likely to affect tourists’ flows 
and decisions. There is some evidence that the number of tourist arrivals 
is reduced after forest fires (Otrachshenko & Nunes, 2019), although in 
Florida, where fires are quite frequent, the evidence is that they do not 
discourage tourists from visiting the destination (Thapa et al., 2013). 
However, Bonnieux et al. (2006) and Kountouris and Remoundou 
(2011) found that tourists value and are willing to pay for fire preven-
tion programs that reduce the risks of wildfires. In respect of the risks of 
infectious diseases, there is not much evidence of how they may affect 
current popular tourist destinations. Existing literature on the physical 
impacts often suggests an increase in the spread of various diseases such 
as dengue and malaria, caused primarily by higher temperatures, though 
the impacts may differ depending on the exact region, the tourism 
segment or vector under study (Liu & Pennington-Gray, 2017; Ryan 
et al., 2019). Available studies have indicated that potential outbreaks of 
unknown vector-borne diseases may have lasting impacts on the 
attractiveness of destinations with potential economic losses in terms of 
tourist revenues and Gross Domestic Product (Mavalankar et al., 2009; 
Panzer & Saavedra, 2016). 

3. Methods 

Benefit transfer of climate change policies can be performed utilizing 
a unit value or a value function transfer (Johnston et al., 2015; Loomis, 
1992). The unit value approach consists of applying to the policy site the 
mean value of the same policies obtained at the study sites. The value 
transfer method is a predictive approach that involves the application of 
the valuation function obtained for the study site to the policy site, 
adjusting for the socioeconomic characteristics of the policy site 
(Johnston et al., 2015). A valuation function is a function that relates 
individuals’ willingness to pay (WTP) -or utility values-to the socio-
economic characteristics and attributes of the study or policy sites. 
There are other approaches to benefit transfer that involve meta-analytic 
data and methods and the incorporation of expert opinion (Johnston 
et al., 2021; Rosenberger & Loomis, 2003). 

In this paper, the value function transfer approach is tested utilizing 
data from a DCE on the value that tourists place on climate change 
adaptation policies (Brouwer et al., 2015; Andreopoulos & Damigos, 
2017). Let the utility of the individual i from choosing alternative j 
involving a climate change policy option be composed of the summation 
of a deterministic part and a random part, i.e. Uij = Xijβi + εij, where Xij is 
a vector of climate change policy options and a constant term or alter-
native specific constant (ASC); βi is a vector of parameters which can be 
also formed by the combination of a fixed or deterministic part δi and a 
random term γi i.e. βi = δi+ γi as in the mixed Logit or random parameter 
model (Colombo et al., 2007; Kim & Park, 2017; Mariel et al., 2021, p. 
129). In DCE, the probability that the individual chooses a climate 
change policy option j over any alternative h is P(Uj < Uh) ∀ h ∕= j, or 
more precisely: 

Pij =

∫
exp (Xiβ)

∑
hexp (Xihβ)

f (β) dβ 

The estimated parameters allow to assess monetary welfare measures 

or implicit prices for the different climate change policies Vt by evalu-
ating the ratio between the estimated policy and cost parameters i.e. Vt 
= β*t/β*c. The socioeconomic characteristics of the respondents as well 
as the policy characteristics do explain the choice of alternatives and can 
influence economic values. These respondents’ characteristics (S) can be 
incorporated as interacting with the alternative specific constant (ASC) 
i.e. with the constant parameter, and/or with the climate change 
adaptation policy attributes defined in the DCE (Xij). 

Thus, the estimated parameter vector β* lead to an estimated utility 
function Us* (βs*(Ss)) for the study site that can be utilized for assessing 
the benefits of the policy site, where βs* is a vector of parameter esti-
mates for the study site and Ss is a vector of socioeconomic character-
istics of the study site. Value function benefit transfer involves utilizing 
the estimated utility function for the study site Us* (βs*(Ss)) to assess 
utility function of the policy site by introducing the parameter vector of 
the study site and the socioeconomic characteristics of the policy site, i. 
e. Up* (βs*(Sp)), where Sp are the socioeconomic characteristics of the 
policy site. This allows to obtain the estimated economic values of the 
policy site as V*tp = β*t (Sp)/β*c (Sp). 

Benefit transfer can lead to errors in the assessment of the economic 
values of the climate change measures at the policy site (Brouwer et al., 
2015, 2016; Krinsky & Robb, 1986). Transfer errors are defined as the 
percent difference between the economic values of the study site and 
policy sites, i.e. ((Vtp-Vts)/Vtp)x100 where Vts is the assessed economic 
value at the study site for each specific climate change policy action t. 
Transfer errors may arise because of the potential differences between 
the expected results based on available information and those that 
would come out from the actual economic evaluation of climate change 
policies. Transfer errors can be reduced i) utilizing a value function 
transfer rather than a unit transfer approach, ii) modelling sample het-
erogeneity in the value transfer, and iii) considering the appropriate 
functional form for the value transfer (Johnston & Duke, 2010; Johnston 
et al., 2015). Existing studies conclude that 30% of transfer error can be 
accepted for empirical works, although it depends on policy-maker de-
mands for accurate estimates (Andreopoulos & Damigos, 2017; Brouwer 
et al., 2015, 2016; Colombo et al., 2007). 

There are two alternative approaches to test for the accuracy of value 
function transfer method (Kristofersson & Navrud, 2005; Morrison et al., 
2002). The first looks at the differences between the valuation functions 
of the policy and study sites, i.e. Up* (βp*(Sp)) and Up* (βs*(Sp). That is, 
the question is to what extent the estimated parameters obtained with 
the study sites can be utilized to predict the values that would be ob-
tained with a sample in the policy site. This involves testing for the 
equality of the parameters of the transferred value function and the 
policy site value function. Swait and Louviere (1993) show that when 
comparing model parameters from discrete choice models of different 
data sets the scale parameter can vary between data sets leading to 
changes in the estimated parameters. 

In order to isolate the effect of the explanatory variables from the 
changes in the scale parameter, Swait and Louviere (1993) propose a 
two steps procedure (S-L test). In a first step the models for both the 
study and policy sites are estimated and their log likelihood function 
values and parameter vectors are obtained for each sample. In the sec-
ond step the two data sets (policy and study sites) are staked together 
with the scale parameter of the study site data fixed to one and the scale 
parameter of the policy site data rescaled by some hypothesized value. 
The scale parameter for the policy site data that maximizes the log 
likelihood is chosen for the joint or staked model utilizing a grid search 
simulation. Thus, the equivalence of the estimated parameters between 
the two data sets (βp* and βs*) is tested utilizing a log likelihood ratio 
test, i.e. LR = − 2[Lj – (Ls + Lp)] where Lj is the log-likelihood value of the 
joint or stacked model and Ls, Lp are the log-likelihood values of the 
study and policy sites respectively. This statistic is distributed as a 
chi-squared distribution with h+1 degrees of freedom, where h is the 
number of parameters in the models. 

The second approach to test for benefit transfer looks at the statistical 
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differences between the economic values or implicit prices obtained 
with the policy and study sites, i.e. V*ts and V*tp. In this approach two 
complementary tests are performed. The Poe et al. (1994) test is a 
convoluted approach that proceeds by simulating the welfare distribu-
tions utilizing the Krinsky and Robb (1986) resampling method and 
calculating the difference between those simulated distributions to 
perform a one-sided significance test statistic. 

The Poe test may raise the Type II error on the null hypothesis, i.e. 
the probability that the hypothesis of equality of the transferred and 
policy site values is not rejected given that it is false. As a fairer testing 
alternative, Kristofersson and Navrud (2005) proposed the TOST (or 
equivalence test) that proceeds by inverting the hypotheses to be tested. 
That is, in the TOST test the null hypothesis is defined as the difference 
between the transferred and policy site values φ = (V*tp - V*ts) to be 
higher than a certain threshold or tolerance level Θ, e.g. 20%. The null 
hypothesis is defined as H0: φ ≤ -Θ or φ ≥ Θ, while the alternative hy-
pothesis is H1: -Θ < φ < Θ. Thus, this test introduces certain flexibility in 
the differences between the transferred and study site values allowing 
for some transferred errors to be acceptable in statistical terms. The test 

is performed by conducting a two one-sided t-tests based on the statistics 
τ = ∣(φ - Θ)/σ∣≥ τ (1-α), where τ (1-α) is the t-value for α significance 
level and σ is the standard deviation of the difference. The rejection of 
the null hypothesis involves that under the assumed acceptable transfer 
error or tolerance level, the transferred and the policy site values are not 
different from each other. 

4. Data 

The data focuses on assessing the economic value of policies against 
the impacts of climate change in island tourist destinations. The impacts 
and the adaptation policies were defined with the help of a group of 
experts who were invited to participate in the study. In total, fifty high- 
level representatives of the tourism industry, policy makers, academy 
and other coastal sectors (fisheries, maritime transport, energy, climate) 
participated in this qualitative stage of the research. This work was 
supported by the European Union’s Horizon 2020 research and inno-
vation program, with the European Commission and the project partners 
of the action being the bridge to articulate a great network of experts and 

Table 1 
Summary of the climate change impacts and adaptation policies utilized in the choice experiments. 
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stakeholders of several EU country members. Two focus groups meetings 
were organized in each of the seven study sites with the help of the local 
partners. The meetings served to discuss and validate a set of climate 
change risks and related policies that are considered a priority concern 
for these islands. 

The process ended on June 2019 (six months’ duration), stressing 
that there are nine specific measurable climate risks that can potentially 
affect the sustainability of tourism in the islands, although not all islands 
will be affected equally. Consequently, there is a concern within the 
tourism policy to accelerate the implementation of specific measures in 
the medium term, to ensure a more resilient tourism industry. Nine 
possible adaptation measures were proposed and validated by the 
stakeholders using four criteria; viability of technical application, cost- 
efficiency, potential to enhance the tourist experience, and social 
benefit. This nine adaptation programs were included in the choice 
experiment with tourists. 

Results of the consultation process were coherent with existing 
studies. According to estimates, the future of tourism for the EU islands 
may be fundamentally affected by sea level rise and beach reduction, 
increased forest fire danger, and prolonged droughts and heat waves 
leading to water scarcity, decreased thermal comfort and increased 
suitability of vector borne diseases (Arabadzhyan et al., 2020; Scott 
et al., 2019). Table 1 presents a description of the nine chosen impacts 
and adaptation programs that were utilized in the choice experiments. 
To facilitate the choice experiment, each policy proposal addresses one 
of the climate change impacts identified for the tourism sector in EU 
islands. 

Each adaptation program has two levels: whether the policy is 
implemented or not in the tourist destination. In addition to the nine 
adaptation programs, the price was also considered in the choice 
experiment. This way, tourists’ choices can be analyzed to estimate the 
contribution of each policy level to their overall utility, and easily be 
converted into willingness to pay estimates for changes in the policy 
levels. The choice experiment also proposes that the socio-demographic 
profile of tourists determines their preferences for adaptation policies. 
Table 2 presents a description of the variables utilized in the choice 
experiment. 

The questionnaire was the research instrument utilized to elicit the 

economic values and tourists’ preferences regarding climate change 
adaptation policies at island destinations. Focus groups were conducted 
in the different islands under study with a small group of tourists 
(around ten individuals) prior to the surveying phase. They were orga-
nized with the aim to ensure that the questionnaire was going to be 
clearly understood by the respondents during the fieldwork, and for 
checking its effectiveness according to the research needs. 

The questionnaire was structured in three sections. The first section 
aimed to identify tourists that were visiting the islands for the first time, 
and also the duration of the stay. The second and main section was 
composed by the choice cards. The third and final section asked about 
the demographic characteristics/profile of tourists (gender, age, edu-
cation, employment, net monthly income and country of residence). 

The questionnaires were implemented in face to face format and 
were anonymous as no personal information was collected. During the 
fieldwork, subjects were presented with a definition of each of the im-
pacts that the visited island may be exposed, and the policies to be 
implemented to counteract these effects. These adaptation policies were 
described with the aid of words and images After being introduced about 
the survey and the context of the study, respondents were posed with the 
choice cards. 

In order to make the choice tasks manageable by the respondents, 
and following results from the focus groups and pre-testing, the number 
of choice questions was set to 5. Each choice question card presents two 
combinations of 9 policy alternatives, plus the no-policy option - or 
status quo scenario. Thus, the number of 4⋅29 potential options were 
scaled down utilizing an optimal Bayesian design, which has led to a set 
of 20 pairs of policy alternatives. To do so, the statistical program Ngene 
was used. Thus, each questionnaire contained 5 choice cards. In total, 
four different types of questionnaires were prepared and distributed 
equally within the group of subjects in each island. This way each in-
dividual had to answer to five successive cards, and choose only one 
scenario on each card, considering they were the only options available. 
In each option there was a price, or the alternative of “Neither Option” 
(at price 0 €). The price represented an extra price per day tourists would 
have to pay to reward the adaptation efforts of the destination. Fig. 1 
presents an example of one choice card utilized in the choice questions. 
The supplementary material presents one of the surveys utilized in the 
fieldwork. 

The samples were taken randomly from the tourist population in the 
respective islands the summer season of 2019. A total of 1853 tourists 
were interviewed simultaneously at seven different islands destinations: 
Azores and Madeira (Portugal), Balearic and Canary Islands (Spain), 
Crete, Sardinia and Sicily (Italy). Tourists were screened to be adults (18 
years old or more), should had stayed at least one night at the island, and 
should have completed at least half of their stay. The field work took 
place at both weekdays and weekends to capture all groups of tourists. 
The fieldwork duration was three months. 

5. Results 

5.1. Value function estimations 

The estimations of the Mixed Logit models for all island destinations 
are presented in Table 3. The models incorporate the parameterization 
of the alternative specific constants based on some socioeconomic 
characteristics of the tourists for each of the island destinations together 
with the variables defined by the climate change adaptation policy at-
tributes of the choice sets presented to the respondents (Table 2). Thus, 
the policy attributes do not vary across individuals while the socioeco-
nomic characteristics are specific for each individual tourist, and allows 
for modelling the heterogeneity in the preferences for the alternative 
climate change adaptation policy across the sample of tourists. 

Mixed Logit allows for the consideration of sample heterogeneity by 
modelling the climate change policy parameters as dependent on a 
random term, which in this case has been assumed to follow a normal 

Table 2 
Description of the policy and socioeconomic variables utilized in the choice 
models.  

Variables Measurement 

PRICE Continuous variable: 0€ (no policy); 1 €; 3 €; 5 €; 7 € 
Price per day per person. 

Heat Waves Amelioration 
(HEAT) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Infectious diseases Prevention 
(DISEASE) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Beaches Protection (BEACH) Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Water Supply (WATER) Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Forest Fires Prevention 
(FOREST) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Marine Habitats Restoration 
(MARINE-H) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Land Habitats Restoration 
(LAND-H) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Coastal Infrastructures 
Protection (COASTAL) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

Cultural Heritage Protection 
(CULTURE) 

Dummy variable. It takes value 1 if the policy is 
chosen and zero otherwise 

AGE Takes the value of 1 for individuals with age 
between 30 and 60 years, and zero otherwise. 

EDUCATION Takes the value of 1 for individuals with bachelor 
degree or higher, zero otherwise. 

INCOME Takes the value of 1 for individuals with monthly 
net income higher than 2.800 €, zero otherwise.  
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distribution. Therefore, preference parameters vary across individuals 
reflecting the heterogeneity of tourists’ preferences for the policy pro-
posals against climate change impacts in island destinations. 

It can be seen that the parameters are highly significant at the 0.01 
level for all policy proposals and have a positive sign, indicating that 
they contribute positively to tourists’ utility, and therefore are deman-
ded from the point of view of tourists. That is, the climate change 
adaptation policies are found to raise tourists’ utility and satisfaction, 
thereby being willing to pay a positive amount of money for their 
implementation. The price attribute is significant at the 0.01 level for the 
models of all island destinations, and takes a negative sign, indicating 
that the higher the price the lower the probability of choosing a policy 
alternative to counteract climate change impacts. 

Thus, tourists show strong positive preferences for the climate 
change policies at the destinations that should be designed with the aim 
of fighting the effects of climate change on the natural assets, and coastal 
and cultural infrastructures of the destinations. These positive prefer-
ences are also heterogeneous across the individual respondents as can be 
seen by the high significance levels of the standard deviations of the 
preference parameters in the models of all the island destinations. 

The policies that raise higher levels of utility across the pool of 
destinations are the improvement in water supply and the restoration of 
maritime habitats, followed by the prevention of infectious diseases and 

the water supply provision. In addition, there are quite similar values 
across destinations of the parameters contributing to individual utility 
for the policies of heat wave amelioration and coastal infrastructure 
protection. The socioeconomic variables of age, income, and education 
have also some positive and significant effects at some destinations on 
tourists’ choice and preference for a policy option for climate change 
amelioration. 

5.2. WTP estimations for study and policy sites 

In order to assess the potential transferability of values of the climate 
change policies across destinations, a valuation function approach is 
utilized that is based on the pool of available destinations but excluding 
the one for which transferability is being considered. That is, the data set 
excluding the predicted destination is utilized as the study sites’ avail-
able information to estimate a predictive model for each destination. 
The comparison of the results of this predictive model with those ob-
tained with the actual data of the destination allows for the comparison 
between the predicted values from the pool of study sites and the 
observed value of the policy site destination. The utilization of a set of 
study sites when available in what is called the multi-country or pooled 
approach to benefit transfer has been proven to be more accurate and 
leads to lower transfer errors than the benefit transfer based on a single 

Fig. 1. Example of choice card of policy alternatives.  
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study (Brouwer et al., 2015; Colombo & Hanley, 2008; Johnston et al., 
2021). Based on this and due to the number of sites in this study, we do 
not present results from the single study site transfer approach in this 
paper. 

Table 4 shows the results of the WTP value estimates from the Mixed 
Logit model for the predictive and the policy site models for each 
destination. For the predictive models, the results of the estimation of 
the predictive WTP for each island destination is based on the mean 
values of the corresponding socioeconomic variables of tourists. The 
policies which are most valued by tourists across all destinations are the 
policies designed to deal with marine habitats protection, water supply 
guarantee and infectious disease prevention. For the policy of marine 
habitats protection, the average value across all destinations stands out 
at 8.02 € per individual tourist, ranging from the lowest value of 4.7 € for 
the Balearics to the highest value of 12.65 € for the Canaries. For the 
policy of guaranteeing adequate water supply at the island destinations 
during the tourist visits, the average value is 5.81 € across destinations, 
varying between 3.10 € for Balearics and 10.56 € for the Canaries. And 
for the policy of preventing infectious diseases at the destinations, the 
average value across all destinations is 5.45 €, oscillating between 4.09 € 
for Sicily and 7.45 € for the Canaries. 

Looking at the overlapping of the confidence intervals between the 
predicted study sites model and the policy site for each of the island 
destinations provides a first approximation to the potential trans-
ferability of the predicted values for the island destinations. The results 

in Table 4 show significant overlapping of the confidence intervals of 
mean WTP values across policies for 44 policy values out of a total of 63 
policy values. The destination with more policies for which there are 
more overlapping in confidence intervals is Sicily with all values 
showing considerable overlapping in confidence intervals, followed by 
Sardinia and Balearics, for which there are eight out of nine policies with 
significant overlapping. The Canary Islands shows the lowest number of 
policies with significant overlapping –only three, while Madeira and 
Crete have six policies with large overlapping. Based on the criteria of 
the overlapping intervals, it can be shown that the policy for which there 
is potentially more valid transfers across islands is the heat wave 
amelioration, since for this there are relevant overlapping in all islands 
under study. The policies for which the overlapping of confidence in-
tervals is less successful to ensure transferability are the marine habitats 
restoration and water supply policies, for which there are more dispar-
ities of economic values across islands, with only three out of seven 
islands showing relevant overlapping in confidence intervals. 

5.3. Tests of benefit transfer 

The main research question of this paper is to what extent the 
valuation of climate change adaptation policies can be transferred be-
tween island destinations, based on the availability of a pool of study 
sites that provides information that can be utilized to extrapolate results 
to the policy sites. To fully answer this question, it should be considered 

Table 3 
Mixed Logit estimation results by destination.  

Policy Azores Balearic Canaries Crete Madeira Sardinia Sicily Pooled 

Constant 3.499** − 2.378 − 5.490*** 1.827 0.189 5.648*** − 0.723 1.059** 
(1.589) (1.639) (1.099) (1.797) (1.255) (1.803) (0.950) (0.418) 

PRICE − 0.250*** − 0.253*** − 0.134*** − 0.174*** − 0.154*** − 0.197*** − 0.254*** − 0.205*** 
(0.033) (0.091) (0.017) (0.024) (0.021) (0.027) (0.026) (0.009) 

HEAT 0.623*** 0,623*** 0.408*** 0.669*** 0.316*** 0.407*** 0.701*** 0.546*** 
(0.155) (0.204) (0.091) (0.155) (0.105) (0.130) (0.116) (0.045) 

DISEASE 1.073*** 1.187*** 0.998*** 1.088*** 0.652*** 1.407*** 1.039*** 1.117*** 
(0.260) (0.310) (0.156) (0.249) (0.170) (0.230) (0.173) (0.075) 

BEACH 0.598*** 0.631*** 0.401*** 1.662*** 0.439*** 1.582*** 0.806*** 0.922*** 
(0.152) (0.242) (0.106) (0.194) (0.117) (0.174) (0.124) (0.054) 

WATER 1.011*** 0.785*** 1.415*** 1.117*** 1.223*** 0.822*** 1.133*** 1.192*** 
(0.306) (0.242) (0.216) (0.271) (0.235) (0.139) (0.165) (0.090) 

FOREST 0.850*** 0.873*** 0.691*** 0.606*** 0.861*** 0.424*** 0.831*** 0.776*** 
(0.311) (0.276) (0.165) (0.243) (0.192) (0.066) (0.189) (0.081) 

MARINE-H 2.683*** 1.030*** 1.695*** 0.793*** 1.620*** 1.501*** 1.529*** 1.645*** 
(0.265) (0.318) (0.155) (0.228) (0.177) (0.219) (0.202) (0.073) 

LAND-H 1.498*** 0.646*** 0.842*** 0.376*** 0.644*** 0.775*** 0.879*** 0.836*** 
(0.295) (0.219) (0.190) (0.268) (0.210) (0.259) (0.231) (0.087) 

COASTAL 0.593*** 0.785*** 0.811*** 0.628*** 0.522*** 0.674*** 0.605*** 0.712*** 
(0.129) (0.309) (0.147) (0.198) (0.165) (0.204) (0.163) (0.066) 

CULTURAL 0.965*** 0.638*** 0.867*** 0.270*** 0.541*** 0.524*** 0.729*** 0.687*** 
(0.291) (0.220) (0.176) (0.112) (0.196) (0.173) (0.296) (0.083) 

AGE 0.116*** 0.040*** 0.016*** 0.011 0.045*** 0.012 0.007 0.045*** 
(0.021) (0.010) (0.006) (0.012) (0.007) (0.013) (0.007) (0.013) 

EDUCATION 0.608 2.059** 0.419* 2.070*** 0.206 1.423** 0.251** 0.959*** 
(0.421) (0.937) (0.245) (0.743) (0.277) (0.719) (0.125) (0.118) 

INCOME 0.495 0.475** 0.295* 0.085 0.320* 1.128*** 0.343 0.376*** 
(0.352) (0.240) (0.175) (0.378) (0.191) (0.360) (0.296) (0.082) 

Standard deviation of random parameters 
HEAT 0.920*** 0.960*** 0.243 1.070*** 0.514*** − 0.728*** 0.801*** 0.733*** 

(0.196) (0.198) (0.194) (0.154) (0.142) (0.167) (0.126) (0.055) 
DISEASE 1.183*** − 0.596** 0.670*** 1.864*** 0.598*** 1.228*** 0.454*** 0.911*** 

(0.204) (0.300) (0.129) (0.192) (0.151) (0.175) (0.169) (0.056) 
BEACH 0.850*** 0.654** − 0.252 1.413*** − 0.230 1.182*** 0.587*** 0.851*** 

(0.199) (0.278) (0.182) (0.161) (0.205) (0.178) (0.149) (0.054) 
WATER 0.959** 0.496 1.248*** 1.563*** 1.351*** 1.342*** 0.716*** 1.258*** 

(0.477) (0.774) (0.230) (0.304) (0.256) (0.281) (0.217) (0.095) 
N 2292 2754 3618 4104 2931 2943 3456 22098 
R2_p 0.35 0.41 0.29 0.30 0.18 0.23 0.28 0.31 
Log-likelihood − 594.500 − 545.276 − 1160.262 − 997.203 − 940.443 − 740.858 − 949.619 − 6703.821 
Chi-2 50.348 18.943 38.665 220.110 36.545 95.235 30.994 447.431 

Standard errors in parentheses. 
*p < 0.1; **p < 0.05; ***p < 0.01. 
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what are the transfer errors that are observed when the set of study sites 
is utilized for assessing the values of the policy sites and to what extent 
the differences between the observed and transferred values are statis-
tically significant. 

Table 5 presents the transfer errors estimated for all destinations and 
the implicit prices of the climate change adaptation policies. Average 
transfer error across all adaptation policies and tourist destinations is 
29.2 per cent, which is within the 30 per cent bound acceptable for 
transferability in empirical research (Brouwer et al., 2015, 2016). There 
are some destinations with higher transfer errors averaged across 
adaptation policies, such as the Canaries (46.9), Crete (41.7) Sardinia 
(31.9) and Madeira (30). Sicily is the destination with lower average 
transfer error (10.3). Transfer errors differ also on average between 
climate change adaptation policies, but with less variability than for 
destinations. 

Fig. 2 depicts the cumulative distribution of transfer errors for the 63 
policy evaluations in the pool of policy sites or tourist destinations. It 
can be seen that more than 50 per cent of the policies evaluated show 
transfer errors below 25%. There are 16 assessments (25 per cent of the 
total) with less than 10 per cent transfer errors, 20 (31 per cent of the 
total) with a transfer error between 10 and 30 per cent, and 27 (43 per 
cent of the total) policy evaluations with a transfer error higher than 30 
per cent. 

Table 6 shows the results of the S-L, Poe and TOST tests for the im-
plicit prices or WTP values of all the climate change policies in island 
destinations. The statistics (χ2) of the S-L test are all higher than the 
value of χ2 at 5% level for 19 degrees of freedom (30.10) indicating that 
the transfer of the valuation function is rejected in all destinations, since 
some of the parameters of the models for each destination (policy site 
model) are significantly different than the parameters of the pooled 
transfer model. 

The Poe and TOST tests focus on the transferability of the implicit 
prices (i.e. WTP values) rather than the full set of structural parameters 
of the valuation function. Both tests have different interpretations of the 
p-values. Whereas the null hypothesis in the Poe et al. test is the equality 
of values of the implicit prices in the TOST test the null is that the im-
plicit prices have a difference that is larger than 20%. Thus, rejecting of 
the null for the TOST test implies the estimates of the policy site and the 
study site are closer than 20%. 

Some of the islands have a better performance than others in terms of 
the statistical significance of the equality between the implicit prices 

obtained with the transfer function (study site) and those observed with 
the on-site sample (policy site). Based on these results, Sicily stands out 
as the only island for which all the climate change adaptation policies 
can be successfully transferred based on the pool of studies of the other 
islands. For this island, both tests allow for rejection of significant dif-
ferences in the implicit prices for all policies. In two other islands, the 
null hypotheses of equality of values is rejected only for one of the 
climate change adaptation policies, i.e. in the case of Crete for the in-
fectious disease prevention and in the case of Balearics for the marine 
habitat restoration. For Madeira, only two polices cannot be successfully 
transferred, i.e. water supply infrastructures and forest fire prevention 
measures. Thus, four of the islands (Balearics, Crete, Sicily and Madeira) 
find a high level of transferability based on the large number of climate 
change policies for which the transfer tests are passed. 

There is another group of islands for which the transfer tests produce 
less successful results. This is the case of the Sardinia, Canaries and the 
Azores. For the Sardinia and Canaries, test results are failed for six out of 
the nine climate change adaptation policies, while for Azores the num-
ber of failed transfer tests is four. Out of the total of 63 potential transfer 
values of climate change policies between the study sites and each of the 
islands, the transfer tests are failed for 20, i.e. transferability of values is 
rejected in 31 per cent of the policies considered. This suggests that 
transferability of climate change policies across island tourist destina-
tions is more feasible for those islands within the Mediterranean basin 
rather than for those islands that are geographically placed in more 
remote places over the Atlantic sea. 

Considering the potential transferability of the specific values of 
climate change policies across islands, there are some policies that can 
be more widely transferred than others. For instance, for the policy of 
heat wave amelioration, transferability is passed for all island destina-
tions considered, since both tests do not reject the hypothesis of equality 
of values between the policy site and the pool of study sites. Similarly, 
the policies of beach protection measures only fail transferability in the 
case of Sardinia, successfully passing the equality of values between 
policy and study sites for all other destinations. Similarly, there are only 
two islands for which transferability is rejected for the policies of in-
fectious disease prevention (Sardinia and Crete) and land habitat 
restoration (Azores and Canaries). The policy of forest fire prevention, 
water supply infrastructure, and coastal infrastructure protection failed 
transferability for three of the islands considered. Finally, the policy of 
marine habitat restoration had the least successfully transferred value 

Table 4 
Tourists’ WTP for adaptation policies in the predictive and observed policy sites models (in €) (confidence intervals in brackets). 

Policy Azores Balearic Canaries 

Obs. Pred. Obs. Pred. Obs. Pred. 

HEAT 2.49 2.98a 2.37 2.72a 3.04 2.43a 

[2.04; 3.62] [2.59; 3.36] [1.96; 3.08] [1.92; 3.20] [1.96; 3.93] [2.10; 2.76] 
DISEASE 4.29 4.09a 4.69 4.31a 7.45 3.78 

[3.36; 5.23] [3.70; 4.48] [4.10; 5.18] [3.92; 4.93] [4.99; 9.90] [3.44; 4.12] 
BEACH 2.39 3.43a 2.49 3.03a 2.99 3.28a 

[1.56; 3.73] [3.06; 3.81] [1.61; 3.11] [1.82; 3.43] [1.30; 4.68] [2.95; 3.62] 
WATER 4.04 4.11 3.10 3.41a 10.56 3.83 

[3.05; 4.82] [3.52; 4.70] [2.51; 3.43] [2.61; 3.86] [6.62; 14.49] [3.31; 4.36] 
FOREST 3.4 3.11a 3.45 3.2a 5.16 3.01a 

[2.01; 4.80] [2.53; 3.69] [2.91; 3.86] [2.88; 3.81] [2.33;7.99] [2.49;3.53] 
MARINE-H 10.73 4.66 4.07 6.35 12.65 5.06 

[8.54; 12.93] [4.06; 5.27] [3.30; 4.37] [5.05; 6.03] [8.15; 17.14] [4.51; 5.61] 
LAND-H 5.99 3.02 2.55 2.98a 6.28 3.29 

[4.45; 7.54] [2.42; 3.62] [2.08; 3.27] [2.21; 3.33] [3.23; 9.33] [2.75; 3.82] 
COASTAL 2.37 2.48a 3.10 2.48a 6.05 2.08 

[1.15; 3.59] [1.93; 3.03] [2.74; 3.60] [2.22; 3.68] [3.13; 8.97] [1.59; 2.56] 
CULTURE 3.86 2.43 2.52 2.81a 6.47 2.28 

[2.58; 5.13] [1.87; 2.99] [1.93; 2.92] [2.03; 3.12] [3.49; 9.44] [1.78; 2.78] 

Obs. = Observed; Pred. = Predicted. 
aSignificantly overlapping confidence intervals. 
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since it fails transferability tests in four (Azores, Balearics, Canaries and 
Sardinia) out of seven island destinations considered. 

6. Discussion 

Island destinations are going to have important impacts from climate 
change, affecting the environmental attributes that traditionally have 
been utilized for the production of tourist services (Susanto et al., 2020). 
Therefore, there is need to undertake adaptation policies that ameliorate 
the physical and economic damages caused by climate change in island 
destinations. The measurement of the economic values of these policies 
through available economic valuation techniques is costly and there is 
need to find other more efficient ways of appraising the benefits of 
climate change policies (Cashman et al., 2012; Atzori et al., 2018). 
Benefit transfer offers an efficient alternative for the economic appraisal 
of the benefits generated by environmental and climate change policies, 
but has not been yet employed in a tourism context. 

The economic values obtained for climate change adaptation policies 
in tourism destinations add to the available information that is useful for 
undertaking further benefit transfer and meta-analysis studies. Although 
no study so far has tackled simultaneously the economic values of the set 
of climate change policies of the present paper, there are available 
studies investigating some of these policies. For instance, Nunes et al. 
(2015) found that the per tourist visit average WTP for lowering the risk 
of jelly fish blooms in Catalonian coasts was 3.20 €. However, utilizing 
CVM, Schuhmann et al. (2019) found a much higher WTP (between 36 
and 52 US$ per tourist visit) for coastal and marine ecosystems con-
servation in Barbados. Also utilizing CVM, Koutrakis et al. (2011) found 
that visitors’ WTP for beach defences in coastal Mediterranean areas of 
Greece, France and Italy was between €0.5–1.49 per day. 

Focusing on the adaptation plans for the climate change impacts on 
bird species in wetlands in Majorca (Spain), DCE results by Faccioli et al. 
(2015) found that tourists WTP was 1 € per visit for migratory bird 
species and 1.31€ per visit for specialist bird species. Also in Mallorca, 
the DCE reported in Enríquez and Bestard (2020) evaluated the eco-
nomic impacts of some climate damages on tourists’ welfare, finding a 
higher economic value per visitor for the impact of beach retreat (1.23€ 
per meter) than for the closure of beaches due to jelly fish outbreaks 
(0.9€ per day of closure) and the reduction of a 1% of seagrass ecosys-
tems of Posidonia oceanica (0.31€ per day of stay). 

Regarding the potential impacts of forest fires, Bonnieux et al. (2006) 

investigated preferences for forest management in the Corsican forest 
(Mediterranean) utilizing DCE, finding that visitors were willing to pay 
5€ for fire protection and 3.2€ for the preservation of flora and fauna 
(land ecosystems). These are very similar values to the ones obtained in 
the present study for the elicited WTP of tourists visiting the seven 
islands destinations. However, the results of the present paper as well as 
those obtained in Bonnieux et al. (2006) may be influenced by the events 
of extreme heats and fires that have occurred during the summer in 
which the research were conducted. 

The results of the benefit transfer tests for climate change adaptation 
policies in tourism destinations in this paper are in line with other 
studies of benefit transfer in other contexts. Because of space limitations, 
in this paper we have utilized a multi-country approach to benefit 
transfer as opposed to the single country approach. The latter involves 
comparing the results of benefit transfer between pair of policy sites (or 
destinations), while the former consists of pooling the data from a set of 
countries to build up the study site prediction for the policy site. 
Colombo and Hanley (2008) and Brouwer et al. (2015) found that the 
multi-country approach led to lower transfer errors than the single 
country approach. Although not reported here, the results for the 
climate change policies are in line with these findings. That is, 
multi-country or multi-destination benefit transfer is more appropriate if 
information is available on a set of destinations, since the larger the 
amount of information the more accurate is the prediction for the policy 
site destination. 

Further, the present paper also focuses on the valuation function 
transfer modelling of DCE data with the consideration of socioeconomic 
characteristics, which has been proven to be a modelling strategy that 
reduces transfer errors in comparison with other data modelling alter-
natives (Colombo et al., 2007). That is, the results in the literature are 
consistent in that the transfer errors are reduced with a valuation 
function transfer instead of a single value transfer approach is adopted, 
and when controlling for unobserved preference heterogeneity in 
discrete choice modelling by utilizing a random parameter or mixed 
logit model as in the present paper (Brouwer et al., 2015). Further, 
transfer errors are also reduced when socioeconomic characteristics are 
incorporated into the value function model to account for observed 
preference heterogeneity (Brouwer et al., 2015; Colombo et al., 2007). 

The transfer errors obtained in this research are also in line with the 
benchmarks encountered in the available literature, suggesting that the 
benefit transfer method offers a promising efficient alternative to the 

Crete Madeira Sardinia Sicily 

Obs. Pred. Obs. Pred. Obs. Pred. Obs. Pred. 

3.84 3.50a 2.05 2.68a 2.06 2.5a 2.76 2.58a 

[2.39; 4.98] [2.73; 4.39] [0.64; 3.45] [2.33; 3.03] [1.52; 3.74] [2.16; 2.85] [2.20; 3.32] [2.17; 3.00] 
6.25 3.85 4.23 4.02a 7.14 3.84 4.09 4.33a 

[4.42; 8.08] [3.50; 4.20] [4.28; 4.61] [3.66; 4.38] [5.21; 9.06] [3.48; 4.19] [3.54; 4.98] [3.89; 4.76] 
9.55 2.54 2.85 3.31a 8.03 2.81 3.17 3.54a 

[6.96; 12.15] [2.21; 2.87] [1.41; 4.29] [2.96; 3.66] [5.80; 10.27] [2.47; 3.16] [3.01; 3.86] [3.12; 3.97] 
6.42 4.29 7.94 4.14 4.17 4.58a 4.46 5.17a 

[3.91; 8.92] [3.74; 4.85] [5.01; 10.8] [3.58; 4.69] [3.87; 5.36] [4.01; 5.15] [3.96; 5.20] [4.47; 5.87] 
3.48 3.12a 5.59 2.98 2.15 3.27 3.27 3.11a 

[1.27; 5.69] [2.58; 3.65] [3.05; 8.13] [2.44; 3.52] [2.30; 4.29] [2.73; 3.82] [2.47; 4.06] [2.45; 3.76] 
4.56 5.82a 10.52 5.29 7.62 5.67a 6.02 6.42a 

[2.25; 6.86] [5.23; 6.41] [7.10; 13.93] [4.71; 5.87] [5.16; 10.09] [5.07; 6.27] [5.29; 7.02] [5.70; 7.13] 
2.16 3.66a 4.18 3.48a 3.93 2.9a 3.46 3.96a 

[-0.15; 4.47] [3.11; 4.22] [1.82; 6.54] [2.92; 4.04] [2.02; 4.84] [2.34; 3.74] [3.16; 4.40] [3.31; 4.61] 
3.61 2.35a 3.39 2.36a 3.42 2.36a 2.38 2.61a 

[1.40; 5.81] [1.85; 2.84] [1.14; 5.64] [1.85; 2.86] [1.37; 5.48] [1.85; 2.88] [1.88; 3.52] [2.01; 3.22] 
1.55 2.77a 3.51 2.58a 2.66 2.93a 2.87 2.37a 

[-0.67; 3.77] [2.26; 3.28] [1.24; 5.78] [2.06; 3.10] [2.09; 3.83] [2.41; 3.46] [1.74; 3.44] [1.75; 2.98]  
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valuation of environmental assets and policies in a tourist context. The 
review conducted by Rosenberg (2015) of 38 benefit transfer studies 
showed value function transfer errors can vary in a range from very low 
(less than 1%) to very high (high than 900%) with a mean of 65% and a 
median of 36%. Transfer errors are higher for unit value transfer and 
when populations or study sites are dissimilar to each other. According 
to Johnston et al. (2015), the evaluation studies of transfer errors are 
most similar and intuitive in highlighting the outperformance of func-
tion over unit value transfers and the importance policy site similarities 
(Brouwer & Spaninks, 1999; Rosenberger & Stanley, 2006). 

7. Conclusions 

The tourism industry is threatened by potential climate change im-
pacts, since both the supply and the demand of tourist services depend 
upon the quality and management of environmental attributes that are 
under threat of modification by the expected changes in temperature 
and sea level rise (Gössling et al., 2012; Gómez-Martín et al., 2014). The 
design and promotion of adaptation and prevention policies are 
becoming increasingly urgent in order to accommodate to the expected 

changes in the industry, and therefore reduce the socioeconomic costs 
that the future changes in environmental industry will have on the so-
cieties of destinations. 

Since the accomplishment of climate change adaptation policies is 
costly there is need to evaluate the economic benefits that their under-
taking would generate. Valuation of social policies is also by itself a 
costly endeavour in terms of time, skills and human resources. The 
technique of benefit transfer offers the possibility of utilizing past in-
formation on the economic values of tourist policies for the assessment 
of the policies which are projected in similar contexts and scenarios for 
which there would be need to undertake a specific valuation task 
(Johnston et al., 2021; Kemperman, 2021). This approach is widely 
utilized in other areas of science for which there are vast amounts of 
empirical evidence about specific problems, and which have also 
extensive replications available of experiments and studies (Haidich, 
2010). However, in tourism studies the utilization of past information on 
case studies for projecting expected results in new situations is largely an 
unexplored area of methodological research. 

From a scientific perspective, this paper has tested, for the first time 
in a tourism policy context, the validity of the benefits transfers method 
of the economic values of the policies to adapt to climate change im-
pacts. In this regard, a pool of seven study sites was utilized to extrap-
olate results to policy sites. This multi-country approach, join to the 
utilization of empirical data coming from DCE, and the consideration of 
tourists’ socioeconomic characteristics led to a low transfer error. 

From a managerial perspective, the results are useful for the design 
and valuation of climate change policies at island tourist destinations 
utilizing a more efficient approach with benefit transfer. Since the 
climate change policies valued are the same across all destinations, the 
proposed approach can control for the potential differences in the eco-
nomic values that come out from the heterogeneity in tourists’ prefer-
ences and socioeconomic conditions. 

The practical contribution of the study is twofold. First, empirical 
findings may help tourism practitioners and policy-makers of the studied 
islands to identify adaptation efforts that have the potential to improve 
tourists’ perceived wellbeing and thus develop destinations’ plans 
accordingly. Secondly, the study opens a new opportunity for destina-
tions to utilise past information for the impact assessment of their 

Table 6 
S-L, Poe and TOST tests for transferability of climate change policies implicit prices.  

Island Azores Balearics Canaries Crete Madeira Sardinia Sicily 
Swait-Louviere tests (χ2) 50.41 36.37 61.53 55.21 48.30 40.28 51.24 
Policy (p-values) Poe TOST Poe TOST Poe TOST Poe TOST Poe TOST Poe TOST Poe TOST 
HEAT 0.4644 0.0679 0.2283 0.0472 0.3086 0.0704 0.1979 0.0792 0.3351 0.0407 0.3274 0.0311 0.4419 0.0165 
DISEASE 0.5489 0.0662 0.2877 0.0806 0.7090 0.0262 0.0234 0.5840 0.1527 0.0901 0.0593 0.5622 0.3580 0.0582 
BEACH 0.3207 0.0735 0.4772 0.0153 0.3884 0.0699 0.5984 0.0403 0.1390 0.0614 0.0215 0.6501 0.4040 0.0416 
WATER 0.6606 0.0320 0.2408 0.0499 0.0718 0.7873 0.6465 0.4818 0.0396 0.6286 0.0988 0.1575 0.2873 0.0511 
FOREST 0.7325 0.0653 0.1584 0.0527 0.0743 0.4967 0.1954 0.0645 0.0558 0.5469 0.0423 0.2009 0.6945 0.0129 
MARINE-H 0.0834 0.5958 0.2442 0.0685 0.0315 0.5761 0.2574 0.0644 0.3011 0.0675 0.2559 0.0825 0.2263 0.0245 
LAND-H 0.0203 0.4657 0.0910 0.4603 0.0219 0.5580 0.1165 0.0763 0.8887 0.0397 0.0439 0.1859 0.6231 0.0645 
COASTAL 0.0435 0.1664 0.3712 0.0773 0.0287 0.7762 0.1702 0.0469 0.4407 0.0424 0.0769 0.2299 0.2081 0.0387 
CULTURE 0.0477 0.4005 0.4048 0.0461 0.0298 0.7776 0.5704 0.0917 0.4905 0.0395 0.2222 0.0532 0.3418 0.0305  

Table 5 
Transfer errors.  

Policy Azores Balearics Canaries Crete Madeira Sardinia Sicily Average 

HEAT 19.7 14.7 20.2 8.9 30.7 21.1 6.5 17.4 
DISEASE 4.7 8.1 49.3 38.4 5.0 46.2 5.8 22.5 
BEACH 43.5 21.5 9.7 73.4 16.1 65.0 11.6 34.4 
WATER 1.6 10.0 63.7 33.2 47.9 9.8 15.9 26.0 
FOREST 8.5 7.3 41.7 10.3 46.7 52.1 4.9 24.5 
MARINE-H 49.6 16.8 47.6 69.4 16.7 26.2 14.5 34.4 
LAND-H 56.6 56.0 60.0 27.6 49.7 25.6 6.6 40.3 
COASTAL 4.6 20.1 65.6 34.9 30.4 31.0 9.7 28.0 
CULTURE 37.0 11.6 64.8 78.7 26.5 10.2 17.5 35.2 
Average 25.1 18.5 46.9 41.7 30.0 31.9 10.3 29.2  

Fig. 2. Transfer errors distribution.  
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climate-related adaptation plans, speeding up the implementation of 
climate action in more cost efficient terms. This research is even more 
valuable in the current climate emergency, since the tourism sector and 
the tourism academy have shown to lack strong capacity to provide the 
massive information requirements for climate change adaptation (Scott, 
2021). 

Although the results show that tourists value the climate change 
policies in all destinations, it is worth noting that the transferability of 
the values across destinations cannot be accepted for all policies. Full 
transferability of values based on the valuation function is rejected for 
all island destinations, but the acceptance of partial transferability of 
values for some climate change policies gives some support to the 
application of the benefit transfer method. Transfer errors are within the 
acceptable bounds for satisfactory results found in other areas of 
research in non-market valuation with benefit transfer. The trans-
ferability of values cannot be rejected in the majority of destinations for 
the policies concerned with forest fires protection and coastal infra-
structure protection. These results give strong support to the utilization 
of the transfer method across tourist destinations. 

This study has several limitations. First, the results are based on is-
land destinations and there may be differences for other types of tourist 
destinations. Second, the results are based on cross-sectional data at a 
given point of time, and there might be inter-temporal changes in eco-
nomic values that may affect their transferability, particularly if some of 
the climate change impacts are subject to specific outbreaks over the 
summer period as in the case of forest fires and heat waves. Thus, there is 
need of further research overcoming these limitations and bringing up 
more evidence and propose successful procedures that manage to reduce 
the transfer errors and improve the validity of benefit transfer. 

Considering that climate change is a global phenomenon that affect 
all territories but in different ways, some regions may not experience 
such expected negative consequences of climate change in their local 
tourism economy. Thus, further research should reconsider the potential 
bias of this study towards the assessment of adaptation policies for 
negative impacts, by incorporating other positive effects as well as the 
game changers that may occur in several tourist destinations. Finally, a 
more integrated perspective between adaptation and mitigation pro-
grams may also be considered in future research avenues. 
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climate action in more cost efficient terms. This research is even more 
valuable in the current climate emergency, since the tourism sector and 
the tourism academy have shown to lack strong capacity to provide the 
massive information requirements for climate change adaptation. 

Author contributions 

Conceptualization, C.J.L. and M.M.G.H.; methodology, Y.E.L.-G. and 
C.G.; data curation, C.G.G.; writing—original draft preparation, Y.E.L.- 
G.; writing—review and editing, M.M.G.H. and C.G.; visualization, Y. 
E.L.-G.; supervision, C.J.L.; funding acquisition, all. All authors have 
read and agree to the published version of the manuscript. 

Funding 

Research for this paper has been supported by European Union’s 
Horizon 2020 Research and Innovation programme under grant agree-
ment No. 776661, project “SOCLIMPACT—DownScaling CLImate im-
PACTs and decarbonisation pathways in EU islands and enhancing 
socio-economic and non-market evaluation of Climate Change for 
Europe, for 2050 and beyond”. 

Declaration of competing interest 

The authors declare no conflict of interest. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.tourman.2021.104471. 

References 

Amelung, B., & Nicholls, S. (2014). Implications of climate change for tourism in 
Australia. Tourism Management, 41, 228–244. 

Andreopoulos, D., & Damigos, D. (2017). To transfer or not to transfer? Evidence from 
validity and reliability tests for international transfers of non-market adaptation 
benefits in river basins. Journal of Environmental Management, 185, 44–53. 

Arabadzhyan, A., Figini, P., García, C., González, M. M., Lam-González, Y. E., & 
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Gössling, S., Scott, D., Hall, C. M., Ceron, J. P., & Dubois, G. (2012). Consumer behaviour 
and demand response of tourists to climate change. Annals of Tourism Research, 39 
(1), 36–58. 

Haidich, A. B. (2010). Meta-analysis in medical research. Hippokratia, 14(1), 29. 
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